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0 Vascular catheter with releasably secured guidewlre. 

@ A vascular catheter having a central lumen (17) 
adapted to slidabiy receive a guidewire (16) therein 
with an inflatable collar (23) or other suitable means 
to releasably secure or fix the guidewire within the 
lumen so that the catheter and guidewire can be 
advanced through a patient's vasculature as a unit. 
The catheter system is particularly suitable in bal- 
loon dilatation catheters for use in percutaneous 
transluminal coronary angioplasty procedures. 
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VASCULAR CATHETER WITH RELEASABLY SECURED GUIDEWIRE 



BACKGROUND OF THE INVENTION 



This invention generally relates to a vascular 
catheter assembly having a movable guidewire 5 
therein and particularly to such a catheter assem- 
bly which is suitable for percutaneous transluminal 
angioplasty procedures (PTCA). 

In typical PTCA procedures, a guiding catheter 
is percutaneously introduced into the cardiovas- 10 
cular system of a patient through the brachial or 
femoral arteries and advanced therein until the 
preshaped distal tip of the guiding catheter is in the 
ostium of the desired coronary artery. A dilatation 
catheter having a balloon on the distal end thereof ts 
and a guidewire slidably disposed within an inner 
lumen thereof are introduced through the guiding 
catheter. The guidewire is first advanced through 
the distal tip of the guiding catheter into the pa- 
tient's coronary vasculature until the distal end of 20 
the guidewire crosses the lesion to be dilated. 
Then the dilatation catheter is advanced over the 
previously introduced guidewire until the dilatation 
balloon on the distal extremity of the catheter is 
properly positioned across the lesion. Once in 25 
proper position across the lesion, the flexible, rela-.- 
tively inelastic balloon is inflated to a predeter- 
mined sized with radiopaque liquid at relatively 
high pressures (e.g., greater than 8 atmospheres) 
to radially compress the atherosclerotic plaque of 30 
the lesion against the inside of the artery wall to 
thereby dilate the lumen of the artery. After a short 
period (e.g., (ess than 30 seconds) the balloon is 
deflated so blood flow is resumed through the 
dilated artery and the dilatation catheter can be 35 
removed. 

Further details of angioplasty procedures and 
the devices used in such procedures can be found 
in U.S. Patent 4,332,254 (Lundquist): U.S. Patent 
4,323,071 (Simpson-Robert); U.S. Patent 4,439,185 40 
(Lundquist); U.S. Patent 4,468,224 (Enzmann et al.) 
U.S. Patent 4.516,972 (Samson); U.S. Patent 
4,538,622 (Samson et al.); U. S. Patent 4,554,929 
(Samson et al.); and U.S. Patent 4,616,652 
(Simpson) which are hereby incorporated herein in 45 
their entirety. 

Steerable dilatation catheters with built-in or 
fixed guidewfres or guiding elements are used with 
greater frequency because their deflated profiles 
are generally smaller than conventional dilatation so 
catheters with movable guidewires having the same 
inflated balloon size. Moreover, the fixed guiding 
elements in the steerable dilatation catheters pro- 
vide considerably greater pushability which allows 
them to cross much tighter lesions than dilatation 



catheters with movable guidewires. Further details 
of steerable dilatation catheters may be found in U. 
S. Patent 4.582,181 (Samson). U. S. Patent 
4.619.263 (Frisbie et al,). U. S. Patent 4,641.654 
(Samson et al.), and U. S. Patent 4,664,113 (Frisbie 
et al.) which are hereby incorporated in their en- 
tirety by reference thereto. 

While the tubular members forming the cath- 
eter body utilizing a movable guidewire could be 
made from stiffer material or thicker walled tubing 
to increase the pushability of the catheter, such 
added stiffness would reduce the flexibility of the 
distal end of the catheter which allows the catheter 
to pass through the tortuous passageways of a 
patient's vascular system. 

What has been needed and heretofore unavail- 
able is a movable guidewire dilatation catheter sys- 
tem having increased stiffness to improve pushabil- 
ity without the loss of the distal flexibility necessary 
for the advancement thereof through a patient's 
vascular system. The present Invention satisfies 
that need. 



SUMMARY OF THE INVENTION 



The present invention is directed to a movable 
catheter having an inner lumen extending thereth- 
rough which is adapted to receive a guidewire 
therein and means disposed in the tubular member 
to releasably secure the guidewire within the inner 
lumen. 

These and other advantages of the invention 
will become more apparent from the following de- 
tailed description thereof when taken in conjunction 
with the accompanying exemplary drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 



FIQ. 1 is a side eievational view partially in 
section of a balloon dilatation catheter assembly 
embodying features of the invention; 

FIQ. 2 is an enlarged, sectional view of the 
catheter taken at the oval 2 of FIG. 1 in the vicinity 
of an inflation chamber; 

FIG. 3 is similar to FIG. 2, but with inflation 
chamber engaging the guidewire; 

FIG. 4 is a transverse cross-sectional view of 
the catheter assembly shown in FIG. 2 taken along 
the lines 4-4 and; 

FIG. 5 is a transverse cross-sectional view of 
the catheter assembly shown in FIG. 2 taken along 
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the line 5-5. 

DETAILED DESCRIPTION OF THE INVENTION 



FIGS. 1-5 generally illustrate a dilatation cath- 
eter assembly 10 embodying features of the inven- 
tion which generally comprises an outer tubular 
member 11 having an inflatable balloon member 12 
on the distal portion thereof, an inner tubular mem- 
ber 13 disposed within the outer tubular member 
11 and defining therebetween a first annular pas- 
sageway 1 4 for inflation fluid. A three-arm adapter 
15 is provided on the distal portion of the catheter 
assembly 10. Guidewire 16 is disposed within the 
inner lumen 17 of the inner tubular member 13. 

In accordance with a presently preferred em- 
bodiment, and as shown more clearly in FIGS. 2 
and 3, the inner tubular member 1 3 generally com- 
prises an outer tubular element 20 and an inner 
tubular element 21 concentrically disposed therein 
defining therebetween a second annular inflation 
lumen 22 -which is in fluid communication with a 
source of inflation fluid at the proximal end of the 
dilatation catheter assembly 10. 

The inner tubular element 21 is provided with a 
thin flexible section or collar 23 which defines an 
inflation chamber 24. When inflation fluid under 
. pressure from the second annular passageway 22 
fills the inflation chamber 24, the thin flexible sec- 
tion 23 expands inwardly as shown in FIG. 3 to 
peripherally engage and thereby secure the 
guidewire 16. The outer tubular element 20 is dia- 
metrically relatively rigid in comparison with the 
inner tubular element 21 and thus generally is not 
deformed by the pressurized inflation fluid which 
expands the flexible section 23. 

The outer tubular member 11 may be formed 
of suitable plastic material, such as polyethylene, 
polyvinylchloride, poiyimide, polyester and the like 
which are conventional materials for dilatation cath- 
eters. The balloon member 12 is preferably formed 
of a relatively flexible but inelastic material such as 
irradiated polyethylene or polyethylene teraph- 
thaJate. For angioplasty procedures typical inflated 
balloon diameters may range from about 1 to about 
4 mm. Preferably, the outer tubular element 20 of 
inner tubular member is longitudinally relatively 
flexible but diametrically relatively rigid and prefer- 
ably formed from a material such as poiyimide so 
that it does not significantly deform when inflation 
fluid is passed through annular passageway 22 
between the Inner and outer tubular elements of 
the inner tubular member 13. The inner tubular 
element 21 is preferably formed of a relatively 
flexible material such as polyethylene, polyester, or 
polyvinylchloride. The thinned inflatable section 23 
readily collapses about the guidewire 16 when 



chamber 24 is filled with inflation fluid under pres- 
sure. The pressures required to fix the guidewire 
16 within inner lumen 17 can vary depending upon 
the area of the thinned section which contacts the 

5 surface of the guidewire 16. Pressures up to 8 
atmospheres have been found suitable. The inflat- 
able section 23 is preferably located in the distal 
portion of the inner tubular member 13. 

The outer surface of inner tubular element 21 

w can be formed from a tubular member with the 
outer portion thereof removed to provide the recess 
along a substantial length thereof which accepts 
the outer tubular element 20. The tubular element 
20 can be secured in the recess by suitable adhe- 

75 sive, shrink-fit, or other suitable means. The inner 
tubular member 21 can also be formed from a 
resin-impregnated, wound fiber composite structure 
disclosed in copending European application Serial 
No. 89116136.6 fifed August 31. 1989 and entitled 

20 Composite Vascular Catheter. The composite struc- 
ture may be formed by winding or braiding ar- 
amide fibers about a plastic tubular substrate (e.g., 
poiyimide) and impregnating the would fibers with 
resin. Other methods can also be employed such 

25 as impregnating the fiber with resin prior to winding 
* or braiding. 

Typical dimensions of the outer tubular mem- 
ber 13 include an outer diameter of 0.03 inch (0.76 
mm) and an inner diameter of 0.021 inch (0.53 

so mm). The outer tubular element 20 typically has an 
outer diameter of 0.03 inch (0.76 mm) and an inner 
diameter of 0.028 inch (0.71 mm). The collapsible 
section 23 of inner tubular element 21 may have an 
outer diameter of 0.025 inch (0.64 mm) and an 

35 inner diameter of 0.021 inch (0.53). The length of 
the collapsible section 23 can vary depending upon 
the inflation pressures. The more proximal section 
of inner tubular element 21 may have an outer 
diameter of 0.027 inch (0.69 mm) and an inner 

40 diameter of 0.021 inch (0.53 mm). 

The inflation chamber provides means to re- 
leasabiy secure a guidewire disposed within the 
inner lumen of the tubular member so that the 
guidewire and catheter can be advanced as a unit 

45 through a patient's vasculature. The means to se- 
cure the guidewire is operable from the proximal 
end of the tubular member which extends out of 
the patient during angioplasty or other vascular 
procedures. By firmly but releasably securing the 

50 guidewire within the inner lumen of the tubular 
member, the entire catheter assembly can be read- 
ily advanced through a patient's vascular system 
even through tight stenotic regions. Once in place, 
the grip can be released so that the guidewire and 

55 the tubular member can then be moved indepen- 
dently of each other. In this manner, when the 
catheter cannot be advanced across a tight lesion 
once the guidewire has crossed the lesion, the 
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inflation chamber can be pressurized to fix the 
guidewire within the inner lumen so that the entire 
catheter assembly can be advanced forwardly 
thereby pushing the tubular member of the cath- 
eter assembly across the lesion. If the catheter is a 
dilatation catheter having an inflatable balloon on 
the distal end thereof, the catheter can be ad- 
vanced so that the balloon crosses the lesion and 
can then be inflated to dilate the lesion. 

By releasably securing the guidewire within the 
catheter body, the catheter body is further sup- 
ported and thus has greater pushabiiity so that it 
can be urged through tight lesions which could not 
otherwise be crossed by the unsupported catheter. 
Once the catheter guidewire assembly has crossed 
the lesion, the securing or gripping means can be 
released. 

While the present invention has been de- 
scribed herein primarily with respect to a balloon 
dilatation catheter, it should be apparent that the 
invention can be employed in a wide variety of 
vascular catheters which utilize a guidewire. Var- 
ious modifications and improvements may be 
made without departing from the scope of the 
invention. 



preceding claims wherein the means to secure the 
guidewire within the inner lumen is operable from 
the proximal end of the catheter. 

7. The moveable catheter of any one of the 
5 preceding ciaims wherein a second elongated tu- 
bular member having an inflatable balloon on the 
distal portion thereof is concentrically disposed 
about the first tubular member and the distal end of 
the second tubular member is sealingly secured to 

10 the distal end of the first tubular member. 

8. The moveable catheter of claim 7 wherein 
an annular passsgeway is defined between the first 
and second tubular members which is in fluid com- 
munication with the interior of the .inflatable balloon 

75 on the distal portion of the second tubular member 
to facilitate the inflation thereof by means of infla- 
tion fluid. 
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Claims 

1 . A moveable catheter having h first elongated 30 
tubular member with an inner lumen extending 
therethrough which is adapted to receive a 
guidewire therein and means disposed in the tubu- 
lar member to releasably secure the guidewire 
within the inner lumen. 35 

2. The vascular catheter of claim 1 wherein the 
means to secure the guidewire within the inner 
lumen is an inflatable collar disposed about the 
interior of the distal portion of the first tubular 
member which expands inwardly when inflated. 40 

3. The vascular catheter of claim 2 wherein a 
conduit is provided which extends distally from the 
proximal end of the tubular member to the inflat- 
able collar to direct inflation fluid thereto. 

4. The vascular catheter of claims 2-3 wherein 45 
the tubular member has inner and outer tubular 
elements with an annular passageway leading to 

and in fluid communication with an inflation cham- 
ber of the inflatable collar. 

5. The vascular catheter of claim 4 wherein the so 
outer tubular element is diametrically relatively rig- 
id and thereby less susceptible to deformation from 
pressurized inflation fluid which passes through the 
annular passageway between the inner and outer 
members than the inflatable inner collar which re- 55 
leasably secures the guidewire within the inner 
lumen. 

6. The vascular catheter of any one of the 
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